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•  ~ 150 Scientists 
•  40 in Water, Ice, and Landscape 

Dynamic (WILD) Office 
•  50 in Changing Arctic 

Ecosystems (CAE) 

Contacts: 
Mark Shasby - Director 
John Pearce - CAE 
 

Alaska	Science	Center	



•  Wildlife “Winners and Losers” 
•  CAE goals and approach 
•  Research framework and 

study examples 
•  Forecasting 

 

Talk	outline	



Temperature-driven	changes:	
terrestrial	

Coastal subsidence 

Shrub expansion 

Longer and earlier growing 
season 



Temperature-driven	changes:	marine	

Melting sea ice 

Salt water inundation 
Changes in water 
temperature and productivity 



Alaska Dispatch News 

Christian Science Monitor 

The	current	narra=ve	for	wildlife	

Science 



•  Marine species 
•  Ice-obligates lose 
•  Seasonal migrants gain 

Winners	&	losers	

Adapted from Moore and Huntington Ecol Appl 2008 



“It’s not all like a gloom and doom 
story for the caribou and a positive 
story for the mosquitoes…” 

              Alaska Dispatch News 

But	is	it	so	simple?	

Alaska Dispatch News 

There are spatial and 
temporal variations in the 
magnitude and direction of 
change, and there are some 
apparent mixed signals.�

    Arctic Report Card 



At	a	global	scale:	marine	environment	

Poloczanska et al. 2013 Nature Climate Change 

•  37% of species showed no change or opposite response 
•  Attributed to 

limited resolution, 
multiple drivers, 
evolutionary 
adaptation 

•  Need to 
understand 
mechanisms and 
drivers for better 
forecasting 



•  Identify the role of physical drivers on changes in 
the Arctic  

•  Quantify wildlife and habitat response to these 
drivers 

•  Forecast likely outcomes of the responses  
•  Provide advanced warning of Arctic ecosystem 

change to decision-makers 

Goals	and	approach	of	USGS	Changing	
Arc=c	Ecosystems	Ini=a=ve	(CAE)	



CAE	research	framework	and	examples	
	

Van Hemert et al. 2015. BioScience 



Primary	effects	
Manipula=ons	

•  Permafrost presence and 
thaw 

•  Hydrology of streams, 
ponds and lakes 

•  Biogeochemical cycling 

•  Vegetation 

Observa=on	and	Simula=on	



Secondary effects 
•  Food 

•  Quality 
•  Quantity/availability 
•  Timing (mismatch?) 

•  Habitat 
•  Marine (sea ice vs. land) 
•  Terrestrial (quality and 

quantity) 

Research	ac=ons:	secondary	effects	



Land? Sea? 

Novel 
Interactions 

Long 
distance 
swims 

But are there 
seals out there? 

HABITAT       FOOD 

Secondary	effects:	marine	



1948 

2002 •  High quality goose food = 
good habitat, more geese 

•  Will it last? 

Secondary	effects:	terrestrial	

Tape et al. 2013 



Earlier thaw date and 
longer growing season 
but no observed trophic 
mismatch	

Secondary	effects:	terrestrial	

Gustine et al. in review 



Community-level and anthropogenic factors 
•  Disturbance 
•  Interspecific  
    interactions 
•  Wildlife disease 

 

Research	ac=ons:	community-level	



Community-level:	disturbance	

Moore et al. BioScience 2012 

Frequency bands and source levels for offshore activities 
in the Arctic relative to frequencies used by whales, seals, 
and walruses.  



Community-level:	interspecific	interac=ons	

Photo: J Simerson 

Rode et al. 2015 



Community-level:	disease	



•  Predict future 
changes: 
forecasting 

•  Indicators of 
underlying change 
 

Research	ac=ons:	species	response	



From	detec=ng	responses	to	forecas=ng	outcomes	

•  Distribution maps: USFWS Arctic Coastal Plain waterbird 
data  



From	detec=ng	responses	to	forecas=ng	outcomes	

•  Distribution maps: 
small mammals 

Hope et al. 2015 



USGS	CAE	updates	for	2015	
•   17 papers published  

•   2 new fact sheets 



Providing	informa=on	for	decision-makers	

http://alaska.usgs.gov/science/interdisciplinary_science/cae/index.php 



Ques=ons?	

USGS	Changing	Arc=c	Ecosystems	(CAE)	
Ini=a=ve	
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